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Summary

A prospective mulicenire study comparing the value of the recently
introduced minilaparoscopy with periloneal lavage in palients with
abdominal trauma is in progress. To dale 55 patients with blunt
abdominal trauma have been enlered inlo the study. Following
initial resuscilation, 26 were randomised lo periloneal lavage and
29 lo minilaparoscopy performed under inlravenous sedation and
local anaesthesia. The lwo groups were comparable with respect lo
age, sex, incidence of mulliple injuries and morlalily (2 patients in
the lavage group and 1 in Lhe minilaparoscopy group).

A negalive lest was oblained in 15 palienis subjected lo lavage
and 12 palients who underwent minilaparoscopy. A further four
palienls in the minilaparoscopy group were found lo have a
minimal slalic haemoperiloneum. All these patienis were lrealed
conservalively and none required surgical inlervenlion on Lhe
abdomen. Thus neither investigalion carried a false negalive rate.

A posilive lest was oblained in 11 palients in the lavage group
and significan! findings were observed in 13 patients assessed by
minilaparoscopy. All these palienls were subjecled lo emergency
laparolomy. Absence of significant bleeding or (rauma was
observed al laparotomy in 3/11 (27%) and 1/13 (8%) in the
lavage and minilaparoscopy groups respeclively. Although both
procedures were highly sensilive for the deleclion of significant
intra-abdominal injury (100%), the specificity was 83% for
periloneal lavage and 94% for minilaparoscopy. The predictive
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value of a posilive minilaparoscopic examination was 92% as
opposed lo a positive prediclive value of 72% for periloneal lavage.

Introduction

Pcritoncal lavage (1) has proved uscful in the diagnosis
of intra-abdominal injury following abdominal trauma
and has largcly rcplaced the 4-quadrant tap. However,
falsc positive results from this procedure which lcad to an
unnccessary laparotomy arc well documented (2-6).
Even the usc of CT has not climinated the problem of
ncgative laparotomy in paticnts suspected of intra-
abdominal trauma (7). There have been favourable re-
ports on thc usc of laparoscopy in these paticnts (8,9). As
the conventional laparoscope is, however, not ideal for
cmergency work, the 4 mm miniaturce laparoscopc—the
minilaparoscopc—was dcvcloped (70). Initial asscss-
ment with its usc in the cmergency department had
indicated its safety and rcliability in cstablishing the
presence or absence of significant abdominal trauma
(11). Encouraged by thesc carly results, a prospective
multicentre randomised clinical trial was designed to
compare the value of abdominal lavage and minilaparo-
scopy in patients with blunt abdominal trauma. This
paper reports on the preliminary findings of the study
which is still in progress.

Patients and methods

Trial protocol All paticnts with blunt trauma and abdo-
minal pain and positive signs (tenderness, rcbound,
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diminishcd/abscnt bowel sounds) who were cardiovascu-
larly stable after the initial resuscitation were entered
into thc trial. Paticnts who required immediate surgical
intcrvention because of cvidence of scverc continuing
intcrnal bleeding or cstablished peritonitis were excluded
from thc study. Following cntry into the trial, cach
paticnt was randomiscd cither to peritoncal lavage or
minilaparoscopy.

The technique of peritoncal lavage was standardised
with inscrtion of the cannula through a small subumbi-
lical incision after local infiltration with 1% plain ligno-
caine. Ringer lactate solution (1.0 litre) was then instil-
led. The criteria for a positive test were:

(1) Gross blccding

(2) RBC count >100,000/ml

(3) WBC equal or >500/mi

(4) Amylase >175U/ml

The minilaparoscope (Storz, Tuttlingen) and acces-
sorics were used. The procedure was performed under
intravenous scdation (diazepam) and local infiltration
anacsthcsia (1% lignocainc) of the subumbilical region
in the midlinc. After the inscrtion of a Veress needle
controlled insufflation of the peritonceal cavity (1.0-1.2
litrcs/min) was performed by a Semm’s insufflator using
nitrous oxidc or CO,. The stab wound in thc abdominal
wall was then cnlarged slightly and the laparoscopic
trocar/cannula asscmbly then inscrted. The trocar was
then removed, the prewarmed telescope attached to a
fibrelight sourcc introduced through the cannula, which
was then connected to the gas tube from the insufflator.
An accessory trocar/cannula was next inserted in the left
upper quadrant to cnable the introduction of the
palpating/suction probc. The laparoscopic findings were
classificd as:

(1) Ncgative

(2) Minimal haemoperitoncum: small static amount

of blood in either paracolic gutter

(3) Moderate haemoperitoneum: obvious pooling in

the peritoneal gutters and/or pelvis

(4) Severe haemoperitoneum: generalised accumula-

tion of blood throughout the peritoneal cavity
surrounding intestinal loops

(5) Solid organ trauma and perforation of hollow

organ or indirect evidence of the latter, ie yellow
fluid in the paracolic gutters.

All thce paticnts with a ncgative lavage or minilaparo-
scopy and thosc with minimal static hacmopcritoncum
on laparoscopic asscssment were managed conscrvative-
ly, whereas paticnts with positive tests were submitted to
cmergency laparotomy soon after the investigation was
completed.

Statistical analysis This was pcrformed using Fisher’s
cxact test between the two groups.

Results

The injurics were sustained in car (n=43) or motorcyclc
crashces (n=9) and 3 were pedestrians who were run over.
The age range of the paticnts cntered into the study so
far is 7-67 ycars, median 26 ycars. Multiple injurics
(hcad, osscous, intra-abdominal) were present in 19
paticnts and there were 3 deaths (scvere head injurices in
2, multisystem failure/scpsis in 1). The dctails of the
lavage (n=26) and minilaparoscopy group (n=29) arc
shown in Tablc I. The two groups were comparable with

TABLE | Delails of patients entered into the study

Lavage Minilaparoscopy

No of patients 26 29
Male sex 16 22
Age in years, median 30(7-67) 26(19-42)

(range)
Multiple injuries 10 9
Abdominal signs only 8 6
Deaths 2 1
TABLE 11 Findings in the lavage group
Lavage Management n
Negative Conservative 15
Positive Positive laparotomy* 8
Positive Negative laparotomyt 3

*Significant active bleeding/trauma at operation
tNo active bleeding, minor trauma at surgery

TABLE 111 Findings in the minilaparoscopy group

Laparoscopy findings Management n
Negative Conservative ' 12
Minimal haemoperitoneum  Conservative 4
Moderate haemoperitoneum Negative laparotomy* 1
Severe haemoperitoneum Positive laparotomyt 11
Free intestinal fluid Positive laparotomy?} 1

*No active bleeding or trauma
tActive bleeding/trauma
+Small bowel perforation

TABLE 1V Operative findings in patients submitted to emergency
laparotomy

Injuries Lavage Minilaparoscopy
Multiple 2/8 2/12
Negative* 3/ 1/13
Hepatic 3 6
Splenic 3 5

Colon 1 0
Mesenteric tear 2 2

Small bowel 0 1
Urinary bladder 1 0

*No active bleeding/minor trauma

respect to age, sex, incidence of multiple injurics and
mortality.

The findings in the 26 paticnts submitted to peritoncal
lavage arc shown in Tablc II. Fiftcen patients had a
ncgative result and were treated conscrvatively. Nonce of
these paticnts required a subscquent laparotomy. A
positive lavage was obtained in 11 paticnts, all of whom
were subjected to ecmergency laparotomy. Three of these
paticnts had no significant active bleeding, and only
minor trauma was found which could have been man-
aged conscrvatively: torn falciform ligament, minor
omental tcar, small non-blceding surface laccration of
right lobe of liver (1 cm).

Out of the 29 paticnts who were investigated by
minilaparoscopy, 12 had a ncgative inspection of the



peritoncal cavity and 4 had a small static hacmoperi-
toncum (Tablc IIT). These 16 patients were - trecated
conscrvatively and did not rcquirc subscquent laparo-
tomy. The laparoscopy findings in thc rcmaining 13
paticnts were considered significant cnough to warrant a
laparotomy soon aftcr admission. All but onc were found
to have significant trauma/blceding at opcration. The
only falsc positive casc in this group was a paticent with
modcratc hacmopceritoncum associated with a fractured
pelvis without major intra-abdominal/pclvic organ in-
jury. Details of thc operative findings in the patients
submitted to cmergency laparotomy from the lavage and
minilaparoscopy groups are outlined in Table IV.

The only difference between the two groups that has
cmerged so far is the higher unnccessary laparotomy rate
in the lavage group (3/12) when compared to the pati-
ents which had a minilaparoscopy as their initial assess-
ment for the dctection of intra-abdominal injury
although this diffcrence is not significant (Fisher exact
test P=0.23). Bascd on thesc data, both procedures arc
highly scnsitive for the detection of significant intra-
abdominal injury (100%). The spccificity was 83% for
peritoncal lavage and 94% for minilaparoscopy. The
predictive valuc of a positive minilaparoscopic cxamina-
tion was 92% as opposcd to a positive predictive valuc of
72% for peritoncal lavage. There were no complications
attributablc to cither lavage or minilaparoscopy.

Discussion

This trial has shown that 60% of paticnts with a stable
cardiovascular statc who have abdominal pain or tender-
ness after a road traffic accident do not have scrious
intra-abdominal injury. Howcver, significant intra-
abdominal injury and blceding may be present with
minimal signs and carly dctection requires spccific inves-
tigative proccdurcs to identify pathology at an carly
stagc soon after admission. In this respect both peri-
toncal lavage and minilaparoscopy arc 100% rcliable in
cxcluding significant intraperitoncal injury. The results
of the trial to datc suggest that minilaparoscopy may
have an advantagc over peritoncal lavage in reducing the
numbcr of unncccssary laparotomics. Although there
were no falsc positives in the lavage group, 27% of
paticnts with a positive lavage had no active bleeding at
opcration and could thus have been managed conserva-
tively. This finding accounts for the lower specificity and
predictive valuc of a positive test observed in relation to
peritoncal lavage when compared with minilaparoscopy.
‘The diffcrence in the diagnostic discrimination of the two
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proccdures is the result of small inconscquential static
hacmopcritoncum from small tcars .of the peritoncal
folds/ligaments or minor laccrations of the liver which
can bc identified and watched for scveral minutes by
laparoscopy but which give risc to a positive lavage test.

It is not possiblec to dcterminc the gain by carly
dctection of these injurics by the two procedures over
repeated clinical obscrvations and it scems likely that the
majority of these injurics would have been detected in
this way or by radiological/ultrasound invcstigations.
Nonctheless the dclay factor would on a priori grounds
cnhance the morbidity of these patients. Also, sudden
cardiovascular collapsc can occur in a previously stable
paticnt whilst being investigated in a radiological depart-
ment.

We are grateful to Karl Storz Co (Tuttlingen, West Germany)
for the supply of the minilaparoscopes used in this study.
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